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Background: Ultrasound molecular imaging (UMI) has a great potential to improve ultrasound visualization of thrombus. However, effective UMI of 
arterial thrombus is currently difficult due to the high-shear flow resulted in the limited binding of microbubbles to the specific molecular-marker of 
thrombus. The purpose of this study was to test the feasibility of a novel microbubbles conjugated with cyclic Arg-Gly-Asp (RGD) peptide, which has a 
high affinity with glycoprotein IIb/IIIa (GPIIb/IIIa) receptor, for UMI of arterial thrombus in vivo.
Methods: Lipid-microbubbles were modified covalently with a cyclic RGD peptide (MBRGD) or nonspecific peptide (MBcon). The binding ability of 
both MBRGD and MBcon to GPIIb/IIIa receptors was evaluated in a parallel-plate flow chamber at shear stress of 0.6-3.6 dynes/cm2. Platelet-rich 
thrombi were incubated with MBRGD or MBcon, and then were imaged by ultrasound in an in vitro flow rig. 10 rats with non-occlusive thrombus in 
the abdominal aorta were created by inserting thrombin-soaked cotton threads via an iliac artery catheter. Ultrasound imaging was performed before 
and after intravenous injection of either MBRGD or MBcon in random at the 30 minutes interval. Video intensity (VI) from the microbubbles targeted 
to thrombus was measured. Abdominal aortas were harvested for histological examination.
Results: A marked binding to GPIIb/IIIa receptors was noted visually with MBRGD in all shear stress conditions, but it was not obviously evident 
with MBcon even at the low shear stress of 0.6 dynes/cm2. As expected, MBRGD enhanced the echogenicity of platelet-rich thrombus in vitro 
whereas MBcon did not obviously enhance the thrombus. In vivo setting, optimal signal enhancement of the abdominal aortic thrombus was 
displayed with MBRGD in all cases. Mean VI of the abdominal aortic thrombi with MBRGD was significantly higher than that of the thrombi with 
MBcon (P<0.05), and that of the thrombi without MBRGD and MBcon (P<0.05).
Conclusions: This study demonstrates the efficacy of cyclic RGD-modified microbubbles on achieving an effective UMI of arterial thrombus in an 
animal model, and it might be beneficial for detection of arterial thrombus and other thrombi.
